The effect of unphosphorylated and phosphorylated sugar moieties on human and mouse natural killer cell activity: is there selective inhibition at the level of target recognition and lytic acceptor site?
A number of different sugars were investigated for their effect on human and mouse natural killer cell (NK)-mediated cytolysis. From the pool of nonphosphorylated sugars, D-mannose, N-acetyl-D-glucosamine (NAcGlc), D-glucose, and, to a lesser extent, beta-gentiobiose were found to inhibit human NK cytolysis. Mouse NK activity against YAC-1 target cells was reduced consistently in the presence of D-mannose and NAcGlc only. The sugars, NAcGlc, D-glucose, and beta-gentiobiose, were specifically inhibitory against NK-mediated cytolysis with no inhibitory effects being observed against ADCC, monocyte-mediated cytolysis, or CTL activity. Pretreatment and washing at either the target or effector cell level as well as direct target binding assays using Percoll-purified NK cells indicated that at least NAcGlc and beta-gentiobiose function at the recognition stage of NK cytolysis. D-Mannose, which was the most effective nonphosphorylated sugar inhibitor, was capable of inhibiting all cell-mediated cytotoxic mechanisms tested (NK, ADCC, monocyte, and CTL) and its action did not appear to be solely due to an impairment in the recognition event. All the phosphorylated sugars caused significant inhibition of human and mouse NK-mediated cytolysis, although repeated analyses of sugar titration curves consistently showed mannose-6-phosphate (Man-6-P) to be the most effective inhibitor. Inhibition with the phosphorylated sugars was apparent against all cytotoxic mechanisms investigated. It is possible that these sugars may function as general metabolic inhibitors or may activate a common signal which negatively regulates cell-mediated cytotoxic mechanisms. Nevertheless, the relative degree of inhibition with the majority of these sugars (particularly Man-6-P) was greater against NK and ADCC activity than against monocyte and CTL activity. Furthermore, studies with selected well-characterized human and mouse NK-resistant target cells strongly indicated that these sugars, particularly Man-6-P, compete at an acceptor site responsible for the uptake of the NK lytic factor, which is independent of the recognition structure(s).